ABSTRACT Spathius galinae Belokobylskij & Strazanac is a recently described parasitoid of the emerald ash borer, Agrilus planipennis Fairmaire, in the Russian Far East, and is currently being considered for biocontrol introduction in the United States. Using A. planipennis larvae reared with freshly cut ash (Fraxinus spp.) sticks, we investigated the biology, life cycle, and rearing of S. galinae in the laboratory under normal rearing conditions (25 Ϯ 1ЊC, 65 Ϯ 10% relative humidity, and a photoperiod of 16:8 [L:D] h). Our study showed that S. galinae took approximately 1 mo (29 d) to complete a single generation (from egg to adult) under the laboratory rearing conditions. After eclosion from eggs, larvae of S. galinae molted four times to reach the Þfth instar, which then spun cocoons for pupation and development to adults. Adult female wasps had a median survival time of 7 wk with fecundity peaking 3 wk after emergence when reared in groups (of Þve females and Þve males) and 2 wk in single pairs. Throughout the life span, a single female S. galinae produced a mean (ϮSE) of 31 (Ϯ3.0) progeny when reared in groups, and a mean (ϮSE) of 47 (Ϯ5.3) progeny when reared in single pairs. Results from our study also showed that S. galinae could be effectively reared with A. planipennis larvae reared in both green (Fraxinus pennsylvanica Marshall) and tropical [Fraxinus uhdei (Wenzig) Lingelsh] ash sticks. However, the abortion (unemergence) rate of S. galinae progeny was much higher (20%) when reared with host larvae in green ash sticks than that (2.1%) in tropical ash sticks.
Understanding the biology and life history of insect natural enemies (predators and parasitoids) is critical to the development of effective biological control programs against agricultural and forest arthropod pests. For example, detailed information on the life history (such as longevity, fecundity, and developmental time) of a biocontrol agent is always needed for successful development of methods to rear the agent in both classical and augmentative biological control programs. An effective rearing system that produces large numbers of high quality natural enemies is also generally required in biological control programs for the following reasons: 1) to study the insect itselfÑfacts pertaining to its biology, behavior, life history, and host speciÞcity; 2) to facilitate the establishment of new natural enemies by rearing large numbers for release; and 3) to supply routinely or at a speciÞed time large numbers for release against target pests over generally infested areas (Singh 1982, Nordlund and Greenberg 1994) . Belokobylskij & Strazanac (Hymenoptera: Braconidae) , originally collected from the Russian Far East (Duan et al. 2012a ), has recently been described as a new parasitoid of the emerald ash borer (Belokobylskij et al. 2012) , Agrilus planipennis Fairmaire, which was Þrst discovered infesting North American ash (Fraxinus spp.) trees in Michigan in 2002 and has since spread to 21 other states in the United States (Cooperative Emerald Ash Borer Project 2013) . This parasitoid species is closely related to another Asian emerald ash borer parasitoid, Spathius agrili Yang (Yang et al. 2010 , Belokobylskij et al. 2012 , Kuhn et al. 2013 , which was recently introduced from northeast China to the United States for classical biological control of emerald ash borers (U.S. Department of AgricultureÐAnimal and Plant Health Inspection Service [USDAÐAPHIS] 2007). Like S. agrili, S. galinae is a gregarious idiobiont ectoparasitoid that attacks later instars of emerald ash borer larvae and produces multiple (8 Ð12) progeny per host (Yang et al. 2010 , Gould et al. 2011a , Belokobylskij et al. 2012 , Duan et al. 2012a ). Unlike S. agrili, little is known about the biology, life history, and possible laboratory rearing method of this newly described emerald ash borer parasitoid.
Spathius galinae
S. galinae is an important natural enemy of emerald ash borer populations in the Russian Far East, where it caused Ͼ60% parasitism of emerald ash borer larvae infesting the North American species green ash, Fraxinus pennsylvanica Marshall (Duan et al. 2012a) . It was imported to the USDA ARS quarantine facility (Newark, DE) and is currently being evaluated for environmental releases against the emerald ash borer in the United States (Gould and Duan 2013) . Based on its distribution in the Russian Far East, climatic matching suggests that it is more suitable for introduction against emerald ash borers in the northeast United States and Canada (Duan et al. 2012a, Gould and than the previously introduced Chinese parasitoids (e.g., Liu et al. 2007 , USDAÐAPHIS 2007 . Thus, the introduction of S. galinae could be particularly helpful to the current emerald ash borer biocontrol programs in the northeast U.S. states, as the previously introduced S. agrili has not been consistently recovered in large numbers following its Þeld releases between 2008 and 2009 in those states (see Gould et al. 2011b; Duan et al. 2012b Duan et al. , 2013a .
To assist in the potential introduction of S. galinae for biocontrol against emerald ash borers in the United States, we here investigated the development of immature stages of S. galinae as well as adult longevity, reproductive age, oviposition rate, and life-time realized fecundity using late instars of the emerald ash borer as the host reared on tropical (evergreen) ash (Fraxinus uhdei (Wenzig) Lingelsh). Better knowledge in this regard will improve our ability to massrear this species in the laboratory and implement large-scale emerald ash borer biological control programs in the United States.
In addition, we compared rearing methods that are based on host larvae reared in two different species of host plants F. pennsylvanica and F. uhdei. Green ash is a known host plant of emerald ash borers in both their native range (Asia) and newly invaded continent (North America). In contrast, tropical ash is out of the emerald ash borerÕs natural distribution range and not known to be used by them in nature, although its foliage has been used to rear adult beetles (Bauer et al. 2004 , Duan et al. 2011 . Recent laboratory studies showed that various stages of emerald ash borer larvae can be reared with sticks freshly cut from green or tropical ash trees, but larvae differed in quality (mortality and biomass) depending on the host plant species (Duan et al. 2011 (Duan et al. , 2013b . Currently it is not known if larval parasitoids such as S. galinae would respond differently to host larvae reared with these two different host plant substrates, but this would have implications for mass rearing of this agent for biological control programs against emerald ash borers.
Materials and Methods
Parasitoids. S. galinae used in this study were F 2Ð12 progeny of a founder colony originally collected from the Russian Far East (Vladivostok, Russia) in the fall of 2010 (Duan et al. 2012a) . Throughout the investigation, we used only naṏve wasps (i.e., those with no previous exposure to emerald ash borer hosts). Before experiments, adult parasitoids were housed in venti- Þtted with a 10-cm braided cotton dental wick (Richmond Dental, Charlotte, NC), and replaced once every week. A food source was offered to the parasitoids by streaking clover honey on the ventilating screen of the crisper boxes.
Emerald Ash Borer Larvae. All emerald ash borer larvae used in the study were reared in freshly cut green ash or tropical ash sticks according to the method described in Duan et al. (2011 . Brießy, oviposition substrate (coffee Þlter paper) with emerald ash borer eggs was cut into small pieces (each with one or two eggs), which were then placed closely against the surface of ash sticks and wrapped with ParaÞlm strips (BEMIS, BEMIS Flexible Packaging, Neenah, WI). The number of eggs placed on each stick varied according to the experimental design and with the size (diameter) of sticks: 5 eggs per small stick (1Ð1.5 cm in diameter and 10 Ð15 cm in length) or 12 eggs per large stick (2.5Ð3.5 cm in diameter and 20 Ð25 cm in length). Following placement of eggs, ash sticks were placed upright in ßoral foam bricks (OASIS, SimthersÑOasis Company, Kent, OH) saturated with distilled water and a 0.1% solution of methyl paraben (to prevent fungus mold). The ßoral foam bricks were then placed in storage boxes (58.4 by 41.3 by 31.4 cm, Sterilite, Sterilite Corporation, Townsend, MA) and incubated in an environmental chamber at 27 Ϯ 1ЊC, 65 Ϯ 10% RH, and a photoperiod of 16:8 (L:D) h for approximately 5 wk. Distilled water was added ad libitum to the storage box to keep the ßoral foam bricks constantly saturated. Under these rearing conditions, emerald ash borer eggs normally hatch into neonate larvae in 10 Ð12 d, newly hatched neonate larvae reached thirdÐfourth instars in 4 Ð5 wk and mature J-shaped larvae in 8 Ð10 wk (Duan et al. 2013b) .
Developmental Stage and Time of Immature S. galinae. To facilitate the observation of immature stages (eggs, larvae, and cocoons) of S. galinae, we used mature (J-shaped) emerald ash borer larvae artiÞcially inserted into green ash sticks (Ϸ1 cm in diameter by 10 cm in length, one larva per stick) for the primary exposure to gravid female parasitoids. Brießy, we shaved a thin bark-ßap away from the longitudinal axis of each stick using a razor-sharp utility knife, and then fashioned a narrow channel (2Ð 4 mm in depth by 5Ð7 mm in width) in the exposed wood using a #11 palm-handled wood veiner (Woodcraft Supply LLC, Parkersburg, WV). A host larva was then placed in the channel (with larval head toward ßap hinge and spiracles facing out) and covered with the bark-ßap, which was then secured with thin bands of ParaÞlm at the top and bottom of the ßap. To ensure a high rate of parasitism, we exposed ash sticks to gravid S. galinae females in a crisper rearing box at a parasitoid to host ratio of 6:1 for 24 h. Exposed ash sticks (each contain-ing one host larva) were then transferred into 200-ml plastic cups secured with ventilated lids, and incubated in an environmental chamber at 25 Ϯ 1ЊC and 55Ð75% RH. To observe the developmental stages of the S. galinae larvae, strips of ParaÞlm securing the insertion site and bark-ßap were carefully removed and the bark-ßap peeled back to reveal the parasitized host larva and clutches of immature parasitoids in the gallery. Observation of immature S. galinae stages were initiated Ϸ24 h after adult parasitoid exposure, and continued on a daily basis until all adult parasitoids emerged. To assist in the determination of instars of S. galinae, we marked each larva before each molt with Sharpie Þne pen by gently touching a spot of the external cuticle of the larva. In total, 18 clutches (each consisting of 5Ð12 individuals) of immature parasitoids (on 18 parasitized hosts) were observed.
Adult Longevity, Oviposition Rate, and Fecundity of S. galinae. We determined longevity, oviposition rate, and lifetime-realized fecundity of S. galinae adults when reared either as groups in large acrylic cylinders as described previously or as single pairs in smaller (15 cm in height by 5 cm in diameter) acrylic cylinders (Consolidated Plastics, Stow, OH). For the group assay, we observed a total of 12 groups (each consisting of 5 females and 3Ð5 males) from adult eclosion until all female wasps died. Twice a week (Tuesday and Friday), we provided each group of wasps with one or two tropical ash sticks containing approximately a total of 10 emerald ash borer larvae (third to fourth instars), and recorded the mortality (if any) of adult parasitoids for each group. After parasitoid exposure, each group of exposed ash sticks was immediately removed from the arena and incubated in the growth chamber under the normal rearing conditions for 7Ð10 d before dissection. Exposed ash sticks were then dissected, and the number of hosts successfully parasitized and associated parasitoid progeny (larvae or cocoon) was determined. Because S. galinae is not polyembryonic (J.J.D., unpublished data), the number of parasitoid offspring (late-instar larvae or cocoons) is a reasonable estimate of egg production or fecundity.
For the single pair assay, we monitored 29 pairs (one female ϫ one male) of adult wasps from eclosion to death. We provided each wasp pair with three to Þve late instar host larvae reared on a singular tropical ash stick twice per week (Tuesday and Friday), and recorded any adult wasp mortality. After parasitoid exposure, exposed ash sticks were immediately removed from the host-wasp arena, incubated for 7Ð10 d, and then dissected to determine the number of the hosts parasitized and the associated parasitoid progeny.
Comparison of Green and Tropical Ash-Based Host Rearing Methods. Green ash and tropical ash sticks of similar size (2.5Ð3.5 cm in diameter by 20 cm in length) were freshly cut from the main trunk of Þeld-grown green ash stands and greenhouse-cultivated tropical ash trees respectively, bleached for 15 min in 1% chlorite (to prevent growth of mold), and then thoroughly washed with tap water before infestation with emerald ash borer eggs. Each test stick was infested with 12 fertilized emerald ash eggs as described previously, and incubated in an environmental chamber (27 Ϯ 2ЊC, 65 Ϯ 10% RH, and a photoperiod of 16:8 [L:D] h) for approximately 5 wk. By then, most emerald ash borer larvae should have reached late (thirdÐfourth) instars and would be suitable for S. galinae to attack (Duan et al. 2013b) . Before exposure to S. galinae, each stick was transplanted into a 100-ml (7 cm in height by 5 cm in mouth diameter) specimen cup containing water and rock wool with only 1-cm bottom section of the stick submerged to the water and rock wool (Grodan, Netherlands). The mouth of the specimen cup was then secured with a ParaÞlm strip to keep the stick up right. The transplanted stick was then exposed to 10 gravid females (along with three to Þve males) of S. galinae inside the ventilated rearing arena, which consisted of a 500-ml cup (the baseÑ15 cm in height by 12 cm in diameter) and an acrylic cylinder (21 cm in height by 12 cm in diameter, Consolidated Plastics, Stow, OH). The adult parasitoids were allowed to remain in the arena for 10 d at the standard rearing conditions. In total, 18 trials (sticks) were tested for the green ash and 23 trials for the tropical ash at approximately same time inside the same growth chamber. The fewer number of trials tested with the green ash logs was mainly owing to unexpected, premature losses of larvae during the process of incubation for rearing emerald ash borer host larvae. At the end of the 10-d exposure, adult parasitoids were removed and the emerald ash borerinfested sticks were incubated inside the environmental chamber for approximately 6 wk for adult emergence. Emerging adult parasitoids were counted and sexed. One week after parasitoid emergence had ceased, sticks were dissected and parasitism of emerald ash borer larvae scored. Upon dissection of exposed sticks, unemerged parasitoid larvae or cocoons were recorded to determine the mortality (if any) of immature S. galinae progeny produced with the two different host-production methods.
Data Analysis. We used the KaplanÐMeier survival platform to estimate the median developmental time (in d) and 95% conÞdence intervals (CI) for recognized immature stages including eggs, Þrst to Þfth instars, cocoons, and adults. Median survival time (in wk) and 95% CI were also estimated for both sexes when reared in groups or single pairs using the same survival analysis procedure. Lifetime-realized fecundity was estimated using the total number of progeny (ϮSE) produced by each female wasp over her lifetime, and oviposition rates were estimated using the mean numbers of progeny (ϮSE) produced per week by each female wasp. Two sample t-tests (with uneven sample sizes) were used to compare differences in host utilization (parasitism) rates, mean number of female and male progenies produced per host, and the progeny abortion (unemergence) rates between the two host-rearing methods based on green and tropical ash sticks. All statistical analyses and calculations were carried out with JMP Version 10.01 (SAS Institute 2012).
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Results
Developmental Time of Immature S. galinae. On eclosion from eggs, larvae of S. galinae shed four times to reach the Þfth instar, which then forms cocoons for pupation and development to adults. Although the morphological structure of different instars were similar, the size of different instars changed from Ͻ1 mm in length in Þrst instars to 8 mm in Þfth instars (Fig. 1) . While 50% of S. galinae eggs hatched in approximately 3 d, the larval stage from the Þrst instar to Þfth instar (before formation of cocoons) was completed in approximately 5 d (Table 1) . While 50% of the Þfth-instar larvae formed cocoons in approximately 2 d (10 d from egg), it took Ϸ20 d for 50% of adults to emerge from the cocoons (Table 1) . Under the normal rearing conditions, 50% of the Spathius galinae population completed the entire developmental stage from eggs to adults in Ϸ29 d (95% C.I. ϭ 28 Ð30 d).
Adult Longevity, Oviposition Rate, and Fecundity of S. galinae. When reared in groups, no adults of S. galinae lived Ͼ12 wk ( Fig. 2A) , but females survived signiÞcantly longer than males (Log-Rank test, 2 ϭ 9.1150; df ϭ 1; P ϭ 0.0025). The median survival time of male wasps was 6.5 wk (95% CI: 5Ð7 wk) with a maximum of 8 wk while the median survival time of females was 7 wk (95% CI: 7Ð 8 wk) with a maximum of 11 wk (Fig. 1A) . Throughout the group-rearing assays, the average (ϮSE) weekly oviposition rate (based on realized fecundity per female S. galinae) increased from 3.3 (Ϯ0.9) progeny at the Þrst week to the peak of 6.6 (Ϯ1.0) at the third week after emergence (Fig. 2B) . After peaking at the third week, the average (ϮSE) weekly oviposition rate per female S. galinae decreased slightly to 4.8 (Ϯ0.6) at the fourth week and 6.0 (Ϯ1.2) at the Þfth week. After the Þfth week, the average weekly oviposition rate reduced sharply to less than two progeny at the seventh week (Fig. 1B) . Throughout the entire life span, each group of S. galinae (n ϭ 12) produced a mean (ϮSE) of 31 (Ϯ3.0) progeny with a minimum of 12 and maximum of 41 progeny per parent female wasp. Similar to the average weekly oviposition rate (Fig.  1B) , host utilization (parasitism) rate peaked at 84% (Ϯ7.2%) at the third week and sharply declined from 72% at the Þfth week to 27% (Ϯ9.4) at the seventh week.
When reared in single pairs, the median survival time of male wasps was 6 wk (95% CI: 5Ð7 wk) with a maximum of 9 wk while the median survival time of females was 7 wk (95% CI: 6 Ð 8 wk) with a maximum (Fig. 3A) . However, there was no signiÞcant difference in the median survival time of males and females (Log-Rank Test, 2 ϭ 3.3007; df ϭ 1; P ϭ 0.0692). The weekly oviposition rate (based on realized fecundity) for female S. galinae reared in single pairs peaked at the second week, with each female producing 10.2 (Ϯ1.5) progeny. Throughout the entire assays, each female S. galinae (n ϭ 29) produced a mean (ϮSE) of 47 (Ϯ5.3) progeny with a minimum of 5 and a maximum of 94 progeny per parent female wasp. Similar to the weekly oviposition rate, host utilization (parasitism) rate peaked at 39% (Ϯ4.2%) at the second week and was reduced to Ͻ25% after 5 wk for S. galinae reared in single pairs (Fig. 3B) .
Comparison of Green and Tropical Ash-Based Host Rearing Methods. Posttrial dissection revealed that there was no signiÞcant difference in the mean number of viable (thirdÐfourth instar) host larvae in the green and tropical ash sticks exposed to gravid S. galinae adults per trial (Two sample-t-test, t ϭ 0.25 10; P ϭ 0.8073). Each exposed-green or tropical ash stick contained an average of 7.2Ð7.4 viable host larvae (Table 2) , which resulted approximately in 1:0.7 parasitoid-to-host exposure ratio for each rearing assay (with 10 female S. galinae). While there was no signiÞcant difference in host parasitism (or utilization) rate between assays with green and tropical ash sticks, assays with tropical ash sticks resulted in production of more S. galinae progeny (4.5 females and 2.6 males per host) than with green ash sticks (3.1 females and 2.0 males per host). Additionally, we found no signiÞcant difference in the mean number of male S. galinae progeny produced per host between assays with green and tropical ash sticks (t ϭ 1.77; P ϭ 0.0850), but there was a signiÞcant difference in the mean number of female S. galinae progeny produced per host (t ϭ 2.2187; P ϭ 0.0324). Two sample t-tests detected highly signiÞcant differences in the abortion (or unemergence) rate of S. galinae progeny between assays with green and tropical ash sticks (t ϭ 5.4900; P ϭ 0.0002). Assays with green ash sticks had about Ϸ10 times higher the progeny abortion rate (20.3%) than those with tropical ash sticks (2.1%). Fig. 3 . Survivorship (A) and realized fecundity and host utilization (parasitism) rate (B) of adults of S. galinae (n ϭ 29 for both sexes) when reared in single pairs and continuously provided with emerald ash borer larvae reared on tropical ash sticks on a weekly basis for the duration of their life span. 
Discussion
Results from our study show that S. galinae takes approximately a month (29 d) to complete a single generation (from egg to adult) under the normal laboratory rearing conditions (25 Ϯ 1ЊC, 65 Ϯ 10% RH, and a photoperiod of [16:8] h ). During this development period, larvae of S. galinae molted four times to reach the Þfth instar, which then spun cocoons for pupation and development to adults. Adult female wasps emerging from the cocoons had a median survival time of 7 wk, with the peak weekly oviposition rate occurring in 3 wk when reared in groups and 2 wk in single pairs. Throughout the life span, a single female S. galinae produced a mean (ϮSE) of 31 (Ϯ3.0) progeny with a minimum of 12 and maximum of 41 progeny when reared in groups, but produced a mean (ϮSE) of 47 (Ϯ5.3) progeny with a minimum of 5 and maximum of 94 progeny when reared in single pairs. Our study also shows that S. galinae can be effectively reared with emerald ash borer larvae reared in both green and tropical ash sticks although the abortion (nonemergence) rate of S. galinae progeny was much higher (20%) when reared with green ash sticks than that (2.1%) with tropical ash sticks. Gould et al. (2011) reported that the congener emerald ash borer larval parasitoid S. agrili lived between 12Ð127 d with an average longevity of 60.8 d (Ϸ 8 wk) in females and slightly longer in males under the rearing condition similar to our study. In addition, female S. agrili appeared to have a preoviposition period averaging from 11 to 20 d and the average life time fecundity varied with trials from 11 to 51 eggs (Gould et al. 2011) . In contrast, the average longevity of both female and male S. galinae in our study was approximately a week shorter and female S. galinae produced progeny in the Þrst week after emergence. Furthermore, the average life-time fecundity of S. galinae (31 progeny in group assay and 47 in single-pair assay) appeared at least comparable with that of S. agrili. Whether differences in these life-history traits between S. galinae and S. agrili would make any differences in their respective efÞcacy in biological control of the emerald ash borer needs to be further investigated under Þeld conditions.
Considering that the growing season consists of daily temperatures averaging 25ЊC for a period of several months (from June to September) in most emerald ash borer-infested areas in North America, we predict that S. galinae, with a life cycle of approximately a month, would have three to four generations per year in the northeast and Midwest United States. In addition, with their extended adult longevity and oviposition period (over 7 wk), S. galinae may result in overlapping multi-voltinism when released against emerald ash borers in the northeast and/or Midwest United States. Once S. galinae is approved by the regulatory agency for release in the United States, relevant Þeld studies should be conducted to validate this prediction for evaluation of its impact on populations of the target pest.
With the development of host plant-based rearing methods for the emerald ash borer (Duan et al. 2011) , mass production of its larval and egg parasitoids for biological control has become possible. Our study here showed that S. galinae can be reared in the laboratory either in groups or single pairs using host larvae produced with freshly cut green and tropical ash logs. However, the oviposition rate peaked approximately 1 wk earlier when S. galinae were reared in single pairs than in groups. In addition, females of S. galinae appeared to have produced more progeny (averaging 47 vs. 31 per female) in their life span when reared in single pairs than in groups. These differences were likely owing to interference among adult wasps when reared in groups inside the small exposure arena. Further studies should determine the optimal wasp density relative to the volume or size of the rearing arena for efÞcient production of parasitoid progeny It was somewhat surprising to us that parasitoid progeny abortion rate was signiÞcantly higher when reared with emerald ash borer larvae produced in green ash sticks than in tropical ash sticks. Reasons for this higher rate of S. galinae progeny abortion in green ash sticks are not known. A recent laboratory study showed that when host density was at the same level in both ash species, emerald ash borer larvae in general had higher rate of mortality from intraspeciÞc competition and lower mean biomasses of surviving larvae when reared in freshly cut green ash sticks than in tropical ash sticks (Duan et al. 2013c) . During the posttrial dissection of the green and tropical ash sticks after parasitoid emergence, we noted that many green ash sticks dried up with hardened bark (because of loss of water) while most tropical ash sticks still had greenish living bark. The differences in biochemical and physical changes in the green and tropical ash cuttings are likely to have resulted in different quality of the host larvae and thus impact the emergence rate of the parasitoid progeny.
To date, there have been no artiÞcial diet-based systems to allow mass production of emerald ash borer larvae and their parasitoids. Historically, the production of the introduced larval parasitoids for biological control of emerald ash borers in the United States has been based on the use of Þeld-collected emerald ash borer larvae artiÞcially inserted into small ash sticks (Gould et al. 2011) or logs (Ulyshen et al. 2010, Duan and Oppel 2012) . However, this method can be limited by the seasonality and cost of locating and collecting suitable stages of emerald ash borer larvae, and may be further compromised by the process of handling host larvae during Þeld extraction from their feeding galleries and their reinsertion into ash logs for parasitoid exposure (e.g., Duan and Oppel 2012) . In comparison, results from our study showed that the new emerald ash borer parasitoid S. galinae may be effectively reared through its life cycle with host larvae naturally infesting tropical ash (F. uhdei) sticks. As tropical ash is a fast growing tree that can achieve growth rates approaching more than 1 meter/yr and can be easily cultivated in glasshouses year-around, our method for rearing S. galinae with tropical ash-reared host larvae can be an effective alternative to the present parasitoid production system that involves the use of Þeld-collected host larvae.
